Mutagenic activation of betel quid-specific N-nitrosamines catalyzed by human cytochrome P450 coexpressed with NADPH-cytochrome P450 reductase in Salmonella typhimurium YG7108.
Betel quid chewing is known to cause cheek cancer in a wide area covering Africa to Asia. Areca nut contained in the betel quid is believed to give rise to carcinogenic N-nitrosamines. In the present study, the roles of human cytochromes P450 (P450 or CYP) in the mutagenic activation of betel quid-specific N-nitrosamines such as 3-(N-nitrosomethylamino)propionitrile (NMPN), 3-(N-nitrosomethylamino)propionaldehyde (NMPA) and N-nitrosoguvacoline (NG) were examined by using genetically engineered Salmonella typhimurium YG7108 expressing each form of human P450 together with NADPH-P450 reductase, which had been established in our laboratory. Among typical P450s (CYP1A1, CYP1A2, CYP1B1, CYP2A6, CYP2A13, CYP2D6 or CYP3A4) examined, CYP2A6 was the most efficient activator of NMPN, followed by CYP1A1 and CYP1B1. The mutagenic activation of NMPN by CYP2A6 was seen at the substrate concentrations of microM levels (approximately 100 microM). The activation of NMPA was catalyzed predominantly by CYP2A13 and to lesser extents by CYP2A6, CYP1A1, CYP1A2 and CYP1B1. The activation of NMPA by CYP2A13 was detectable at the substrate concentrations of microM levels (approximately 1 microM). NG was activated by CYP2A13 and CYP2A6, the genotoxicity of NG being much lower than that of NMPA or NMPN. Based on these data, we conclude that human CYP2A subfamily members play important roles in the mutagenic activation of essentially all betel quid-related N-nitrosamines tested in the present study.